

























































Apricot Cobbler Thermostabilized Storage temperature only
Tomato Basil Soup Thermostabilized Storage temperature only
Rice and Chicken Freeze‐Dried Sodium level, desiccant in package layers, 
storage temperature
Strawberries Freeze‐Dried Package vacuum level, storage temperature
Italian Vegetables Freeze‐Dried Starting ingredients, storage temperature










Rehydration Ratio Calculated as the weight of water absorbed under prescribed 
rehydration conditions divided by the weight of the freeze‐dried 
sample. 
The end of shelf life shall be defined for a given product as the point at which (1) 
the overall acceptability from the volunteer sensory panel declines to below 6.0 on 
the 9-point hedonic scale and represents at least a 20% decline from the original 
acceptability rating, (2) any single quality attribute (appearance, odor, flavor, texture) 
declines below 4.0 on the 9-point hedonic scale, (3) finished goods microbiological 
hurdles fail to be met for consumption, or (4) package failures compromise ability to 
safely consume the product.  Nutrient data will be used to inform final shelf-life 
decisions.
Samples are being evaluated at 0, 1, 3, and 5 years.
Above: The Wheat Flat Bread water activity decreases with storage time, impacting both required shear force and panelist texture 
acceptability.  The next evaluation, at three years of storage, may clarify if frozen conditions retain a higher water activity.
Left: The carotenoids in Tomato 
Basil Soup exhibited varying 
stability after one year of 
storage.  Beta-carotene 
substantially declined in 
concentration at ambient 
temperature while no clear 
temperature effect was noted 
with lycopene concentrations.
Above: The rehydration ratios of the freeze-dried rice and chicken products indicates directionally lower water-holding capacity with storage time and 
increased sodium but no clear correlation between rehydration ratio and storage temperature.  Despite apparent variations in average rehydration ratios for 
the Turkey Tetrazzini, the evidence does not support significant differences in these rehydration ratios.  Lowered rehydration ratios are indicative of portions 
of the food remaining dry and hard, eventually causing the product to become texturally unacceptable.
Right: The storage 
temperature slightly 
influenced the overall 
acceptability, but 
greatly influenced the 
color and the stability 
of beta-carotene 
concentrations in 
Dried Apricots in the 
first year of storage.
Right: After one 
year of storage, the 
vitamin C, beta-





stability with lower 
temperatures 
though beta-
carotene was not 
fully protected at 
any temperature 
condition.
Above: After one year of storage, the vitamin concentrations were not 
significantly different for vitamin C, beta-carotene, or vitamin K in the Italian 
Vegetables.  However, folic acid concentrations were substantially lower, 
independent of the storage temperature or vegetable ingredients.
Left: After one year of 
storage, anthocyanins 
declined in Strawberries.  
Higher package vacuum and 
colder storage temperature 
resulted in some improved 
anthocyanin stability.
No evidence of 
change in 
Macadamia Nuts 
attributes after one 
year of storage.
Nutritional Stability in Apricot Cobbler After 1 Year 
at Various Storage Temperatures
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